Forty-two dikaryotic and 42 monokaryotic isolates, and 34 pairings were examined by horizontal polyacrylamide gel electrophoresis (PAGE) for six enzymatic activities, viz. EST, 6PGD, IDH, MDH, SHDH and SOD. 44 bands were analysed. Numerical analysis of the isoenzymatic patterns was undertaken and compared with those from morphological characters. The analysis of six enzymatic systems showed the existence of four monomorphic systems (IDH, MDH, SHDH and SOD). The sterease system (EST) appears to be polymorphic in Polyporus ciliatus and in populations of P. tenuiculus from Argentina, being monomorphic in the remaining species studied. The 6PGD system is polymorphic in P. tucumanensis and monomorphic in the other species. Predominance of monomorphic enzymes and a clear distribution of the electromorphs among the species, indicates that isoenzymatic analysis is a good taxonomic tool within Polyporus. The low intraspecific variability allowed the use of interspecific differences to separate species. Numerical analysis showed a good correlation between morphological and molecular characters. In the isoenzymatic phenogram the similarity index is high only among very close species, showing a stressed separation of species.
INTRODUCTION
The genus Polyporus s. str. has been poorly studied in South America. A survey of the species occurring in the large continental area south of parallel 20 x was undertaken, with the aim of studying the taxonomy of those species using both morpho-taxonomic criteria as well as sexuality (Silveira & Wright 2002) and isoenzymatic approaches.
According to Hoffman & Esser (1978) , a good correspondence of the specific limits derives from morphological and genetic data, indicating the applicability and validity of both concepts of species, the typological and the biological. The latter, however, seems preferable since it compensates for the variability of morphological characters, at least in larger fungi. We worked on Polyporus with the aim of demonstrating the applicability and validity of the biological species concept. The genus was chosen because its life-cycle is easily accessible under laboratory conditions. Isoenzymes have been the most used genetic markers in the study of variation at the population and species level (Hamrick & Godt 1990 , 1996a , b, Hamrick et al. 1991 , Hamrick & Nason 1996 . Their popularity is based in the advantage they offer, as well as their codominant inheritance (Crawford 1997) . This is particularly important since it is possible to differentiate homozygous and heterozygous individuals for different alleles, without the need for genetic experiments and calculations of allelic frequencies and, on this basis, to describe the variability and genetic differentiation present in natural populations.
Isoenzymes are especially valuable in population studies because they reveal genetic variability accumulated in natural populations, allow the estimation of substructure within populations of a given species, enable populations of related taxa to be discriminated, and contribute to the estimation of genetic flux between populations and/or species (Hamrick & Nason 1996 , Cruzan 1998 . Application of isoenzyme electrophoresis to fungi has been used to differentiate species. Several authors have found that the delimitation of species based on morphological characters can be correlated with differences in band patterns in the electrophoresis (Shannon, Ballal & Harris 1973) . Choice of enzymatic systems is also important. Johnson (1974) , followed by many authors, proposed that different types of enzymes show different degrees of variation due to the intensity of selection pressure, many studies only enzymes that detect high levels of monospecific variation are used, but such markers may be useless for distinguishing or differentiating species (Racine & Langley 1980) . Regulatory enzymes involved in energy metabolism often show less variation than non-regulatory ones, such as stereases and phosphatases. A study using only non-regulatory enzymes may detect disproportionately high levels of intraspecific variation and then it is impossible to distinguish species. This problem can be solved by the use of both regulatory and non-regulatory enzymes.
Genera and species of fungi studied with the use of isoenzyme electrophoresis have included : Fomes (Harris, Ballal & Daniel 1974) ; Endothia and Cryphonectria (Micales, Stipes & Bonde 1987) ; Agaricus bisporus (Kerrigan & Ross 1989) ; A. bitorquis (Roux & Labare`re 1990) ; Ganoderma (Wang & Hua 1991 , Miller et al. 1995 Gottlieb, Saidman & Wright 1998) ; Acremonium (Christensen et al. 1993) ; Phomopsis (Meijer, Megnegeau & Linders 1994) ; Pleurotus (Zervakis, Sourdis & Balis 1994) ; and Ceratocystis coerulescens (Harrington et al. 1996) .
MATERIALS AND METHODS
Strains from populations of five taxa of Polyporus s. str. were analysed, viz. P. ciliatus, P. tucumanensis, P. tenuiculus, P. aff. tenuiculus and Polyporus sp. Besides polysporic cultures, monosporic cultures of most of the strains were studied, with a total of 42 polysporic, 42 monosporic cultures and 34 crossings between them.
The strains studied (Table 1) were isolated from basidiomes collected in the provinces of Misiones and Tucuman, in Argentina, and the state of Rio Grande do Sul, in Brazil. They are all deposited in the culture collection of the Departamento de Ciencias Biolo´gicas, Facultad de Ciencias Exactas y Naturales, University of Buenos Aires (BAFC).
Crossings
When the interpretation of some bands was dubious, crossings were undertaken between monosporic cultures of the collections involved ; these were carried out as in Silveira & Wright (2002) . When positive, bands were transferred to a refrigerator at 4 xC for further use in electrophoretic runs.
Culture media
The universal solid medium utilized was malt extract agar (MEA), with the formula : agar, 20 g; malt extract (Difco or similar), 12.5 g ; distilled water, 1000 ml. A liquid medium was also used, 'complete yeast medium ' (CYM) composed of dextrose, 20 g ; peptone, 2 g ; yeast extract, 2 g; MgSO 4 , 0.5 g; KH 2 PO 4 , 0.46 g ; K 2 HPO 4 , 1 g; distilled water, 1000 ml.
Culture conditions
Cultures on solid media were undertaken in 5 cm diam Petri dishes with 10 ml of MEA. These were incubated at 25 x in the dark during 1-2 wk, according to the growth rate of the colony, i.e. the time necessary for the mycelium to cover the dish. Cultures in liquid medium were made in 100 ml Erlenmeyer flasks with 40 ml of CYM medium. These were incubated in a growth chamber at 24 x with constant agitation at 125 rpm in the dark. Incubation time varied from 20-30 d for species of the P. ciliatus group, and 60 d for the P. tenuiculus group.
Sampling
Mycelium grown on solid MEA was scraped with a spatula, transferred to a test-plate having 25 pits, one for each sample utilized. On each sample, 3-4 drops of extraction buffer (Soltis et al. 1983) were placed. Samples were macerated using a glass rod. The test-plate with the homogenates was covered with a plastic film and placed in a freezer at x20 x until the next day, when this material was used for the sowing of gels.
Samples of mycelium grown in liquid CYM were obtained by filtration with filter-paper under vacuum. The filtrate was placed in small glass vials. These were kept in a freezer at x70 x for at least 72 h. After this period, samples were lyophilized for ca 15 h, until total dryness. Dried samples were then macerated in a mortar, kept in aliquots in Eppendorf tubes, and maintained in a freezer at x70 x until needed. When processed, each sample was covered with 3-4 drops of extraction buffer, homogenizing manually with a small plastic rod.
During processing of the samples, these were kept on ice to avoid inactivation of enzymes.
Enzymatic systems analysed
The isoenzymatic systems analysed, their abbreviation and number of enzyme recommended by the International Union of Biochemistry Nomenclature Committee (1984) 
Electrophoresis
Horizontal electrophoresis technique on polyacrylamide gels was employed (Beckman & Johnson 1964 ) at 7 % (Saidman 1985) . For sowing, gels were perforated at 2 cm from the edge with a rustless steel comb with 20 teeth of 4 mm width and 2 mm thickness, spaced at 4 mm each. Twenty slots were thus obtained, regularly spaced and aligned. Small rectangles of Whatman no. 3 filter paper measuring 4r2 mm were soaked in the homogenates maintained in the cold to avoid enzymatic inactivation, and the slips introduced in the gel slots.
Bromophenol (4 mm ml x1 ) was flooded as front dye, and each gel was covered with 'Saran Wrap' transparent adhesive film to avoid evaporation and drying out of the gels before and during the electrophoretic run.
Since all bands studied for the different isoenzymatic systems analysed were of anodic migration, slots in the gel were made at the cathodic end.
Electrophoretic runs were carried out in a cold chamber at ca 4 x to avoid heating the gels during migration and consequent denaturalization of proteins. Gels were subjected to a constant 120 V for 3-5 h, until the front marked blue by the bromophenol reached the wick of the anodic extreme, ca 10 cm, after which the different zones of enzymic activity were processed. Staining recipes were according to Soltis et al. (1983) , Saidman (1985) , and Verga (1996) . After staining, gels were fixed in the fixation solution ethanol/water/acetic acid (5 :5 :1, v/v). For each enzyme assay and isolate, the relative position of the stained band (R f ) was recorded as a percentage in reference to the dye marker (bromophenol blue) as follows :
, where d=migration distance from de origin of each band and f=migration distance from de origin of the dye marker. Each electrophoretic run was repeated at least three times.
Each locus is represented as follows : Est 1 84 indicates allele 84 belongs to locus 1 from the sterease system. The number of the allele indicates the velocity of relative migration (Rf ).
Numerical analyses
The basic matrix of isoenzymatic data was obtained from the record of the 42 isolates that represented the operative taxonomic units (OTU). Each band of isoenzymatic activity represented one character. The possible states for each character were codified as presence 1 or absence 0 in all isolations carried out.
The basic matrix of morphological data was constructed from the 42 collections from which isolates used in the electrophoretic study were obtained. The 42 collections constituted the operative taxonomic units (OTU). The 23 morphological characters used are listed in Table 2 . As in the case of the matrix of enzymatic data, they were codified as presence 1, or absence 0. The similarity matrices were obtained by using Nei & Li similarity coefficient (Nei & Li 1979) . The dendrograms based on these matrices were constructed by clustering using UPGMA cluster analysis (Sneath & Sokal 1973) to visualize the relationships.
RESULTS AND DISCUSSION

Isoenzymatic systems
In the six systems analysed, sterease (EST), 6-phosphogluconate dehydrogenase (6PGD), isocitrate dehydrogenase (IDH), malate dehydrogenase (MDH), shikimic dehydrogenase (SHDH), and superoxide dismutase (SOD), 31 electromorphs were found. Figs 1-6 show the zymograms with the electromorphs characteristic of each system.
Sterease
Stereases constitute an enzymatic complex of intermediate metabolism, that catalyse hydrolysis of ester unions. They exhibit a great heterogeneity of isoenzymatic forms and a great specificity for artificial substrates. They are present in bacteria, fungi, flowering plants, protozoa, invertebrates and vertebrates. They catalyse the formation of carboxylic anions (Manchenko 1994) .
This system exhibited the largest isoenzymatic variation. 
6-phosphogluconate dehydrogenase
Dehydrogenases produce NADH or NADPH which reduce the tetrazolium salt (NBT), which is an excellent electron acceptor. Reduction of the tetrazolium salt produces formazan, an intensively coloured precipitate insoluble in water. The enzyme in this system participates in a secondary pathway in the oxidation of glucose, the pentose phosphate route, also called the phosphogluconate pathway, which produces NADPH for biosynthetic reducing reactions and rivulose-5-phosphate as a precursor of nucleotide synthesis (Lehninger, Nelson & Cox 1995) . It is present in bacteria, green algae, fungi, flowering plants, protozoa, invertebrates and vertebrates. It catalyses the following reaction (Manchenko 1994 ) :
In this system we found 4 electromorphs (A-D; Fig. 2 Isocitrate+NADP , 2-oxoglutarate+CO 2 +NADPH:
Similarly to 6-phosphogluconate dehydrogenase, it reduces the tetrazolium salt and produces the coloured precipitate formazan. Isocitrate dehydrogenase (Fig. 3) 
Malate dehydrogenase
This is an enzyme involved in the citric acid cycle, and either cytoplasmatic or mitochondrial. It is present in bacteria, fungi, algae, flowering plants, protozoa, invertebrates and vertebrates. It catalyses the following reaction (Manchenko 1994 ) :
L-malate+NAD , oxalacetate+NADH:
As in 6-phosphogluconate dehydrogenase and isocitrate dehydrogenase, it reduces the tetrazolium salt, producing the coloured precipitate formazan. Malate dehydrogenase (Fig. 4) , exhibits 4 electromorphs (A-D). Pattern A, with a single band MDH-15, is exclusive of isolate RM 395 of Polyporus clathroporus. Pattern B, also with a single band MDH-17, corresponds to all isolates of P. ciliatus and P. tucumanensis. Pattern C, with 2 bands MDH-22 and MDH-30, corresponds to isolates of Argentine populations of P. tenuiculus. Pattern D (MDH-22 and MDH-32), corresponds to isolate RM 411 of P. aff. tenuiculus and all the isolates of P. tenuiculus from Brazil.
Shikimic dehydrogenase
This enzyme is involved in the synthesis of corismate, key intermediate in the synthesis of aromatic aminoacids. The four initial steps of this synthesis lead to shikimate, whose seven carbons derive from the erythrose-4-phosphate and phosphenolpyruvate. Shikimate is converted into corismate in three further steps, that require the incorporation of another three carbon atoms from another molecule of phosphenolpyruvate. It is present in bacteria, fungi, and flowering plants.
As in the 6-phosphogluconate dehydrogenase, isocitrate dehydrogenase and malate dehydrogenase, it reduces the tetrazolium salt, producing the coloured precipitate formazan. In this system we only found two electromorphs A and B (Fig. 5) . Pattern A, with only one band SHDH-8, corresponds to all isolates of Polyporus ciliatus and P. tucumanensis, as well as RM 411 of P. aff. tenuiculus and RM 395 of P. clathroporus. Pattern B, also with a single band SHDH-10, corresponds to all isolates of P. tenuiculus, both from Argentina and Brazil.
Superoxide dismutase
This enzyme converts superoxide in hydrogen peroxide and in molecular oxygen ; hydrogen peroxide then decomposes through the action of catalase in the peroxisomes. It is found in two forms, one in the cytosol and the other in the mitochondria (Lehninger 1981) . It is present in bacteria, fungi, flowering plants, protozoa, invertebrates and vertebrates.
Superoxide dismutase (Fig. 6 ), had 4 electromorphs (A-D), all with a single band. Electromorph A (SOD-14) corresponds to Polyporus aff. tenuiculus (RM 411) and to isolates of P. tenuiculus from Brazil. Electromorph B (SOD-15) corresponds to all isolates of P. ciliatus and P. tucumanensis. Electromorph C (SOD-16) is exclusive of RM 395 of P. clathroporus. Electromorph D (SOD-25) corresponds to isolates from Argentine populations of P. tenuiculus.
In some of the systems used it was possible to utilize mycelial samples grown on solid media without the need of lyophilization to concentrate the enzymes. With this group of fungi we were able to analyse monosporic cultures as well as polysporic ones, which facilitated the interpretation of results.
Crossing between different monosporics, as well as the study of polysporic cultures indicate that the sterease system in Polyporus ciliatus from Brazil would imply a locus with three alleles Est In the 6-phosphogluconate dehydrogenase system, all isolates of P. ciliatus exhibited a single band 6PDG-22, that showed no variation, and was considered codified by a monomorphic locus 6Pgd 3 22 . Isolate RM 322 of P. tucumanensis showed bands 6PGD-26, 6PGD-24 and 6PGD-22. All the remaining isolates of this species only exhibited band 6PGD-22. In this case, it was considered to be a gene that codifies for a dimeric enzyme, with alleles 6Pgd 1 26 and 6Pgd 1 22 , the band 6PGD-24 being the heterodimer. Isolate RM 322 is heterozygous and the remaining are homozygous, Electromorph B (band 6PGD-22) appears both in isolates of P. tucumanensis and in P. ciliatus. All isolates from Argentine populations of P. tenuiculus exhibited a single band 6PGD-19, and it was assumed that it was codified by a monomorphic locus 6Pgd 4
19 . . The analysis of the shikimic dehydrogenase system was the simplest and allowed us to separate the species into two large groups. The first group corresponds to P. ciliatus, P. tucumanensis and P. clathroporus, and the second to P. tenuiculus. These large groups did not present major problems of separation on morphological characters. The only exception was P. clathroporus, very closely related morphologically to P. tenuiculus. However, it exhibits a band with the same relative migration velocity as P. ciliatus and P. tucumanensis, with which it has no morphological similarity whatsoever. Another unexpected result was that isolate RM 411, classified morphologically as P. aff. tenuiculus, did not exhibit the same band as populations of P. tenuiculus. Its band has an Rf8, the same as P. ciliatus, P. tucumanensis and P. clathroporus, whereby it remained in the first group.
The 6-phosphogluconate dehydrogenase system allowed the separation of the species studied in three large groups : P. ciliatus and P. tucumanensis remained in the same group, as in the case of the shikimic dehydrogenase. Populations of P. tenuiculus, however, were split into two groups. The first corresponded to populations from Argentina, and the second to those from Brazil. Isolate RM 395 of P. clathroporus exhibited a band with an Rf equal to that of the Brazilian population of P. tenuiculus.
In the malate dehydrogenase system, the species studied were separated into four groups. As in the case of 6-phosphogluconate dehydrogenase, populations of P. ciliatus and P. tucumanensis exhibited the same band, in this case with an Rf of 17. Populations of P. tenuiculus were also separated into two groups, one with the populations from Argentina, and the other with those from Brazil. However, with this system it was possible to separate P. clathroporus, which remained in a group apart. Isolate RM 411 of P. aff. tenuiculus, contrary to what occurred in the shikimic dehydrogenase, exhibited the same bands as the population of P. tenuiculus from Brazil.
The analysis of the superoxide dismutase system allowed the separation of the species studied in exactly the same groups as the malate dehydrogenase system. The isocitrate dehydrogenase system, as in the case of the malate dehydrogenase and superoxide dismutase systems, separates the species studied in the same four groups. However, differing from them, one of the groups corresponding to P. ciliatus and P. tucumanensis, exhibited two different band patterns. Notwithstanding this, the two patterns are shared by both species.
The sterease system was the only one allowing the differentiation of P. ciliatus from P. tucumanensis. The latter species had been originally classified as P. aff. ciliatus due to its close morphological resemblance to P. ciliatus. Both species basically differ in the size and shape of the hymenophoral pores. The remaining groups are identical to those formed in the malate dehydrogenase, superoxide dismutase and isocitrate dehydrogenase systems. All isolates of P. tucumanensis exhibited the same band pattern, whereas those of P. ciliatus differed. However, the intraspecific differences observed are due to different alleles from those of each isolate, and by the fact that they are homo-or heterozygous. In populations of P. tenuiculus from Argentina we also observed different band patterns, four in total. In this case, once again, the differences are due to different alleles in each isolate, and to their being homo-or heterozygous. The remaining species did not exhibit intraspecific differences in the band patterns. All exhibited a single pattern. Once more, isolate RM 411 of P. aff. tenuiculus exhibited the same band pattern as the population of P. tenuiculus from Brazil. It should be pointed out that this isolate was obtained from a fruit body collected in the province of Misiones, Argentina, as were other collections of P. tenuiculus from Argentina.
Basidiomes of P. tenuiculus collected in Argentina and Brazil are morphologically very similar, but differ at the molecular level : all isoenzymatic systems were different. Furthermore, all crossing resulted negative (Silveira & Wright 2002) . This might indicate that they may be synmorphic or cryptic species.
Basic matrix of isoenzymatic data
As a result of the application of Nei & Li's (1979) similarity index to the basic matrix of data (42 OTUsr 44 characters), the phenogram shown in Fig. 7 was obtained. This shows two principal groups of isolates associated with a similarity index of barely 1 %. In the first group isolates of Polyporus tucumanensis, P. ciliatus and RM 395 are found ; the second group corresponds to the isolates of P. tenuiculus.
The first group is comprised of two subgroups united by a similarity index lower than 10 %. The first subgroup corresponds to isolates of P. tucumanensis and P. ciliatus, united to OTU RM 395 of P. clathroporus. This subgroup comprises two clusters associated by a similarity index of 60 %. The first cluster is formed by a subcluster corresponding to P. tucumanensis associated to isolate RM 431 of P. ciliatus with a similarity index greater than 60 %. The second cluster corresponds to isolates of P. ciliatus, and is also formed by two subclusters with a similarity index of ca 90 %.
The second group, formed by isolates of P. tenuiculus, also exhibits two subgroups associated by a similarity index greater than 26 %. The first subgroup corresponds to isolates of P. tenuiculus from Argentina, and is formed by two clusters with a similarity index greater than 75%. In the first cluster, a subcluster is observed linked to OTU RM 409. In the second cluster, a subcluster is observed, formed by isolates of P. tenuiculus from Brazil, united to OUT RM 411, which corresponds to P. aff. tenuiculus from Argentina by a similarity index of 75%.
Basic matrix of morphological data
As a result of the application of Nei & Li's (1979) similarity index to the basic matrix of morphological data (42 OTUsr23 characters) the phenogram of Fig. 8 was obtained. This shows two principal groups of collections associated by a similarity index of 70%. The first group corresponds to Polyporus ciliatus and P. tucumanensis. The second to P. tenuiculus, P. aff. tenuiculus and P. clathroporus.
In the first group there are two subgroups, with a similarity index above 92%. Each of them is formed by two clusters. The first subgroup corresponds to P. tucumanensis. One of the clusters of this subgroup comprises collections RM 342, 323 and 322, which do not have marginal pileal cilia. The remaining collections form the second cluster, all collections with marginal cilia. The second subgroup is formed by collections of P. ciliatus. As in the previous case, collections RM 430, 427 and 436, lacking marginal cilia, form a cluster; the remaining collections are united in the second cluster.
In the second group, collections of P. tenuiculus are divided into two major clusters. One of them is formed by the RM 406, 408 and 409, having a translucid pileus surface. The rest are united in the second cluster. Collections RM 411 of P. aff. tenuiculus, RM 395 of P. clathroporus and RM 307 (BAFC 174) , are associated to these clusters with a similarity index higher than 92%.
When isoenzymatic and morphological phenograms (Figs 7-8 ) are compared, we can observe that the trees' topography are very similar. The principal groups are practically the same. However the isoenzymatic analysis presented a greater number of groupings than the morphological one, probably due to the difference in the number of characters considered. However, when we analysed the similarity index, the two phenograms differ greatly. The two principal groups in the isoenzymatic phenogram present a similarity of only 1 %. The same two groups share a similarity of 70% in the morphological one. In this last, all remaining groups have a similarity index greater than 92 %. This demonstrates to us that the morphological characters separate the species, but also indicate that the species are morphologically very close. On the other hand, the isoenzymatic phenogram (Fig. 7) separates the subgroups better. The similarity indices are high between very closely related species such as P. ciliatus and P. tucumanensis, ca 60 %, but lower than 20 % between the different species. Usually, morphological characters are codified by polygenes that present a quantitative heritage and are strongly influenced by the environment, while the isoenzymes are codified by a few genes and have a qualitative heritage. In this way, the evolution of these characters usually follows different paths.
In the two phenograms (morphological and isoenzymatic) it was possible to separate P. ciliatus and P. tucumanensis. In the isoenzymatic phenogram, the similarity between the two species was ca 60%. These species are morphologically very similar, and P. tucumanensis was initially classified as P. aff. ciliatus. However, both groups presented significant differences in the isoenzymatic analysis ; in addition interspecific crossings (cfr Silveira & Wright 2002) were all negative. This supports keeping the two species separate. P. clathroporus is morphologically close to P. tenuiculus. In the morphological phenogram these species are united by 92 % of similarity. In the two phenograms they are easily distinguished from the remaining species, although in the isoenzymatic phenogram they are close to P. ciliatus and P. tucumanensis.
The P. tenuiculus isolates from Argentina and Brazil presented differences in the band patterns. From six systems analysed, five were different. In the morphological phenogram, all collections are united with a similarity greater than 92%, while the similarity between the two groups is only 30 % in the isoenzymatic one. Furthermore, all crossings between Argentinian and Brazilian specimens were negative. Collection RM411 was identified as P. aff. tenuiculus by morphological differences to other collections of P. tenuiculus. However, the similarity index is greater than 92 % (Fig. 8) . Its isoenzymatic patterns are similar to the P. tenuiculus group from Brazil. The results of crossings were negative with isolates from Argentina and positive with RM307 from Brazil. However, the basidiomes obtained from isolate RM411 were morphologically similar to P. tenuiculus ones. Therefore, these collections seem to belong to the same species.
In summary, the population of P. tenuiculus from Brazil presents isoenzymatic patterns different to the population from Argentina ; the crossings between them are negative, and when they are cultivated under controlled conditions the morphological differences disappear. This might indicate they may be synmorphic or cryptic species. When isolate RM411 is crossed with populations from Argentina, the results are negative, but are positive when crossed with the Brazilian population. Perhaps these two synmorphic species are found in both countries.
CONCLUSIONS
The analysis of six isoenzymatic systems showed the existence of four monomorphic systems (IDH, MDH, SHDH, and SOD). The sterease (EST) system appears to be polymorphic in Polyporus ciliatus and in populations of P. tenuiculus from Argentina, and monomorphic in the remaining species studied. The system 6PGD is polymorphic in P. tucumanensis and monomorphic in the remaining species.
Predominance of monomorphic enzymes and a clear distribution of electromorphs among the species, indicates that the isoenzymatic analysis is a good taxonomic tool within the genus Polyporus. The low intraspecific variability allowed the use of interspecific differences and the separation of species.
In the numerical analysis, a good correlation was found between morphological and molecular characters. In the morphological phenogram, the groups formed share a high similarity, indicating great morphological affinity between the species analysed. In the isoenzymatic phenogram, the similarity index is high only between very closely related species, showing a more accentuated separation among species.
The simultaneous use of morphological and molecular characters, numerical analysis, mating tests, and the production of basidiomes, makes possible a sound delimitation of the species of Polyporus present in the southern cone of America.
